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Traditional magnetic lenses

To find a small lens to
modulate the electron beam
>

AV

E=—
Ax

\ 4

Manipulation of high energy electrons with a nano scale lens
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Decrease the distance

Create a nano size hole in amorphous carbon(a-C) to generate
strong electric field to divergent electrons
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3D Morphology and spectroscopy of hole in carbon
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Sample thickness measurement by quantitative HAADF STEM

Carbon 3D morphology by HAADF STEM Tomography
Hole 3D imaging by BF TEM tomography

Radon transform
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Po(r) = J J f(x,y)6(xcosO + ysinf — r)dxdy

Electron energy-loss spectra:
sp? rich a-C
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Off axis electron holography
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SCEM diagram and refocus effect in experiment

Scheme of electron optical condition in SCEM

Line profile of probes
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Multi-slice MIP simulations of electron propagation
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Probe propagation cross section
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Holes with different cross section shapes

Probe in exit plane
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